Introduction
Malignant melanoma is one of the most dangerous forms of cutaneous malignancies [1] . It is classified as cutaneous melanoma and non-cutaneous melanoma based on the location of the lesion. Ultraviolet (UV) radiation exposure is a predisposing factor for cutaneous melanoma, although in other forms such as mucous and anorectal malignant melanomas, ultraviolet radiation does not play a significant role. Human papilloma virus and human retroviral infections are commonly associated with non-cutaneous melanomas [2] . Recent studies also suggested that there is an association between alcohol intake and the development of melanoma in ultraviolet spared area. This association is stronger in UV-spared areas compared to UV-exposed areas [3] . There are no proven studies as to whether vitamin D deficiency could cause cutaneous melanoma; however, studies do reveal that adjuvant vitamin D can be used to reduce tumor burden in melanoma [4] .
Pathogenesis
Any change in pre-existing nevi such as asymmetry, border irregularity, color change, diameter change of more than 6 mm, and evolution or elevation can be considered as features of melanoma. Recent studies are able to identify malignant melanomas even of smaller diameters, called micro malignant melanomas. So, a diameter change of more than 6 mm is not a strict criteria for diagnosing malignant melanoma [5] . Studies showed that reactivation of TERT (Telomerase Reverse Transcriptase) is an important step in the progression of nevi to malignant melanoma [6] . Dysplastic nevi and melanocytic nevi mostly have certain gene modifications, but gene alteration alone is not sufficient for the development of melanoma [7] . Tissue proteins such as RNA-binding protein (RBP) UNR/CSDE1, Neurotrophin Neuritin1 (NRN1), and Toll-like receptors (TLRs) 2-5, 7, 9, 10 are overexpressed in melanoma. These tissue proteins are involved in the various steps of melanoma progression such as cell migrations, vasculogenesis, local invasion, and metastasis [8] [9] [10] .
Investigations Biopsy
There are different opinions regarding pre-operative biopsy in malignant melanoma. Several authors recommend pre-operative excision biopsy but a few authors recommend core biopsy or punch biopsy [11] . As per current American Joint Committee on Cancer (AJCC) 2010 classification, the prognosis of malignant melanoma depends on the depth of involvement of melanoma, the presence or absence of ulcerations, and the number of mitosis. Hence, pre-operative biopsy in suspected melanoma plays a significant role. There are problems associated with punch biopsy such as the breach of tumor mass while taking biopsy. Recent studies conducted on the outcome of punch biopsy showed that it is not going to affect long term survival.
Newer tumor markers
In the future, we can expect gene mutations to be a part of tumor classification, like testicular malignancy which has tumor markers as prognostic index, since it is going to affect the outcome. RAS signal pathway includes NRAS gene mutations and BRAF gene mutations. Identification of RAS mutations leads to the production of RAS and RAF inhibitors, which will be helpful in advanced or metastatic melanoma. BRAF V600 , BRA non-V600
, NRAS, and TP53 are the common mutations detected in melanoma. BRAF mutation inhibitors (Vemurafenib, Encorafenib, and Dabrafenib) are useful in BRAF V600 mutations but their use in BRAF non-V600 mutation is questionable [4] . Superficial spreading melanoma and nodular melanoma showed high incidence of BRAF and NRAS mutations.
MEK inhibitors (Binimetinib, Cobimetinib, and Trametinib) used along with BRAF inhibitors improve response rate, progression free survival and overall survival compared to a single agent. However, combination therapy leads to higher toxicity compared to a single agent [12] . Anti PD-1 inhibitors (Nivolumab and Pembrolizumab) are also used in melanoma.
Bcl-2 expression in malignant melanoma leads to an increase of resistance to apoptosis. So, the expression of high levels of Bcl-2 leads to poor prognosis. The c-Kit mutations are more common with acral lentigonous melanoma and mucosal melanoma. Further studies are needed to determine whether c-Kit inhibitors have any role in acral lentiginous and mucosal melanoma or not.
Eukaryotic translation initiation factor 5A2 (EIF5A2) is expressed in most of the nevi, dysplastic nevi, primary melanoma, and metastatic melanoma. EIF5A2 is inversely associated with overall survival and disease specific survival. This factor may be used as an important therapeutic marker in melanoma [13] . Detection of abovementioned mutations is recommended only for advanced stage of malignant melanoma.
Mass spectrometry
Tandem mass spectrometry using certain proteins such as 14-3-3 Ɛ isoforms and fatty acid synthase can be used to differentiate melanoma in-situ and invasive melanoma [14] . This investigation may be useful in the near future in suspected in-situ or invasive carcinoma.
Dermoscopy
Dermoscopy is one of the important investigations for the diagnosis of melanoma. An advantage of using dermoscopy in melanoma is detecting early stages of malignant melanoma. Neutral Network Ensemble Model is a novel technique used in dermoscopy to differentiate between benign and malignant melanoma [15] .
Chest x-ray
Routine chest x-ray alone cannot be taken as initial staging investigation for cutaneous malignant melanoma because the chance of missing metastatic melanoma is very high in routine chest x-ray. So, it is advisable to perform higher investigation modalities such as computed tomography (CT) scan for proper work-up [16] .
Management Surgical management
Surgical excision is the cornerstone in the management of malignant melanoma. Adequate clearance is the key for successful management of melanoma. As per current guidelines, treatment of choice for cutaneous melanoma is excision biopsy with adequate clear margin. As per National Comprehensive Cancer Network (NCCN) guidelines, the minimal requirement of clearance is 1 cm, but clearance more than 2 cm is not mandatory as it is not going to improve the overall survival or disease-free interval.
Sentinel lymph node biopsy
Lymph node involvement is one of the important prognostic indicators in melanoma. Lymph node dissection of involved lymph nodes produces a poor outcome compared to lymph node dissection in sentinel lymph node biopsy. In a patient with early stage of malignant melanoma, sentinel lymph node biopsy is not mandatory. However, sentinel lymph node biopsy should be considered when the depth of involvement is more than 1 mm.
Immunotherapy
Induced pluripotent stem cells using Sendai virus vectors is used for transforming tumor-infiltrating lymphocyte (TIL), which can be used as immunotherapy in malignant melanoma [17] . Newer drugs (Dioscin, etc.) and vectors are used in the management of melanoma. Dioscin could augment the bystander effect of the HSV-tk/GCV system by increasing the connexin-mediated gap junction coupling [18] . Adenovirus armed with interleukin (IL)-18 and dacarbazine can be used in advanced malignant melanoma.
Metastatic disease
Single metastasis can be treated with surgical removal or stereotactic irradiation. Non-resectable in-transit metastasis or inoperable primary tumor without metastasis can be treated with isolated limb perfusion with melphalan or TNT-alpha treatment. Recent studies showed that in-transit metastasis can be successfully treated with intensity-modulated radiotherapy (IMRT) in combination with ipilimumab or nivolumab. IMRT enhances antitumor effects of immune checkpoint inhibitors in patient with multiple in-transit metastasis [5] . Similar findings were also documented in advanced melanoma treated with ipilimumab and radiotherapy. Combination of ipilimumab with radiotherapy showed significant rate of complete response with significant overall survival [19] .
Metastasectomy
The role of metastasectomy in malignant melanoma is questionable. However, a few studies have shown its role in metastatic melanoma. Metastasectomy is only indicated when there is a long disease-free interval between the treatment of primary melanoma and metastasis or when extensive pre-operative work-up fails to identify other metastasis [20] .
